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EXECUTI VE SUMVARY

Begi nning in Septenber 1987, Bonneville Power Administration (BPA) funded an
elk 7 mule deer w nter range enhancement project adjacent to Hungry Horse
Reservoir. The advance design phase of this enhancenment project included
col l ection of baseline population and vegetation data, habitat mapping, and
detailed literature review. The contract also called for the preparation of a
short-termplan to govern enhancenment activities during the period 1988-1990, and
a long-term inplementation plan by Decenber 1989. The final product of the
advance design phase would be a detailed Mnitoring and Evaluation Plan

Two el k 7 nule deer winter ranges adjacent to (east of) the reservoir were
sel ected as having potential for enhancenent. These were the Firefighter
Mountain winter range (Firefighter), near the dam and the Spotted Bear winter
range (Spotted Bear) at the head of the reservoir. Firefighter was sel ected as
providing the greatest opportunity for enhancement, due to linted quantity and
quality of winter forage. A long-term enhancement plan was submitted to BPA in
June 1990. That plan identified 7lhabitat enhancenent sites (67 at Firefighter
4 at Spotted Bear). These included 13 sites in natural shrubfields, 6 sites
where understory shrubs will be slashed, and 52 sites where some |evel of canopy
removal will be used to create foraging areas. Enhancement activities will be
funded through a trust fund agreement between FWP and BPA. An Advisory Committee
made up of representatives of the involved agencies and other regional interests
will provide advice and guidance to the Departnment in the design and
i mpl ementation of mitigation projects.

Initial analysis of baseline data indicates that the Firefighter winter range
is inhabited by approximtely 180 elk, nost of which are resident aninals. Two
primary herd units were identified. Pellet-group and browse-utilization transect
data indicated |l ow | evels of elk use at randomsites on Firefighter Muntain.
Proposed treatnment sites in natural shrubfields received nore use. Forage
condition was poor throughout the winter range, and preferred browse species such
as serviceberry, maple and redstem ceanot hus conprised | ess than 15 percent of
the available shrub forage. Radio-marked elk occurred only sporadically in the
extensively forested "greensl ope" of seral |odgepole at the south end of
Firefighter Muntain

Prelimnary population data from Firefighter indicate that a larger sanple
of marked aninals (45 elk, or 25 % of the population), and nore frequent aeria
surveys will be needed to provide desired levels of accuracy during nonitoring
and eval uation efforts. Overall observability values for fixed-wi ng and
hel i copter surveys averaged 8 and 42 percent, respectively, for Firefighter, and
35 and 50 percent for Spotted Bear

Sightability of marked el k (groups) was strongly influenced by canopy
coverage at Firefighter, being highest (60% in areas with 0-5% canopy cover.
Sightability dropped to just 6% in areas with 50-75% canopy cover, Because nost
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of Firefighter is forested, the relationship between group size and sightability
was less clearly defined. Sightability averaged 13% for all groups, ranging from
0% for single elk to 100% for groups of >15, and varying from 33 to 67% for
gr oups of 2-6 animals, Si ghtability was al so analyzed for winter range segments,
and varied fromO to 23% Increased sanple size during nonitoring and eval uation
should clarify these relationships. W hope to build a sightability nodel for
Firefighter and Spotted Bear using fixed-wing aircraft. Mre frequent helicopter
surveys will probably be necessary, however, if the use of marked animals is to
be de-enphasized. Sightability analysis of Spotted Bear data was not conpleted
for this report,

Initial population estimates for Spotted Bear indicate a wintering popul ation
of approximately 600 elk north of the Spotted Bear River. Preferred browse
species are more abundant than at Firefighter. El k-use indices for random sites
averagedwel | above those for Firefighter. Proposed treatnment sites received the
greatest use based on pellet-group densities. Data collection and analysis for
the Spotted Bear wi nter range was de-enphasized as Firefighter becane thefocus
of enhancerment efforts.

Pel l et-group and browse utilization transects will continue to be used to
eval uate el k use of treatment sites and control areas. A tentative sanpling
schene conbining these techni ques and ECODATA techni ques was designed for
assessing habitat and ani mal response to treatments. A set of 32 ECODATA plots
will be used to conpare treatnent types, pre- and post-treatment conditions, and
within-treatnment variation in habitat enhancement success.
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| NTRODUCTI ON

Portions of two inportant elk (Cervus elaphus) winter ranges totalling 8,749
acres were |ost due to the construction of the Hungry Horse Dam hydroel ectric
facility (Casey et al. 1984). This habitat |oss decreased the carrying capacity
of these winter ranges by an estimated 175 elk, and the loss of 3,844 acres of
upl and shrub habitat on these wi nter ranges was al so responsible for |owering the
carrying capacity for mule deer (QOdocoileus henionus (Casey et al. 1984). In
1985, wusing funds from the Bonneville Power Admnistration (BPA) as authorized
by the Northwest Power Act, the Mntana Departnent of Fish, WIldlife and Parks
(FWP) completed a wildlife nmitigation plan for Hungry Horse Reservoir (Bissel
and Yde 1985). This plan identified habitat enhancement on currently-occupied
winter range as the nost cost-efficient, easily inplenented nitigation
alternative available to address these large-scale |osses of winter range. The
Col unbia Basin Fish and Wldlife Program as amended in 1987, authorized BPA to
fund winter range enhancenent to meet an adjusted goal of 133 additional elk

A 28-month advance desi gn phase of the BPA-funded project was initiated in
Sept enber 1987. Primary goals of this phase of the project included detailed
literature review, identification of enhancenent areas, baseline (elk population
and habitat) data collection, and preparation of 3-year (Casey et al. 1988) and
| o-year (Casey and Malta 1990) inplenentation plans. These plans outlined the
design and inplenentation schedules for habitat treatnents and associ ated
nmonitoring to be conducted jointly by Fwp and the USDA Forest Service (USFS)
during the period 1989 - 1996. This docurment will serve as a site-specific
habitat and popul ation nonitoring plan which outlines our recommendations for
evaluating the results of enhancenent efforts against nitigation goals

This enhancement project is based on the assunption that poor interspersion
of cover and forage, and a deteriorating forage base (due to fire suppression and
subsequent stagnation and conifer encroachment) continue to limitthe el k and
deer popul ations adjacent to the reservoir. Quantity and quality of winter
range, particularly the interspersion of cover and forage, are typically assuned
to control the size, dynamics, distribution and productivity of big game
popul ations. Transitional habitats (those used during late fall and late wnter)
are also considered to be extremely inportant, for it is the condition in which
an aninmal enters winter, and its condition imediately before parturition, which
effect winter nortality and natality, respectively (Cheatum and Severinghaus
1950, Taber et al. 1982).

The scope and objectives of the project directly address the managenent
concerns for elk and nule deer in FWP adninistrative Region 1 (Missehl et al.
1986), and for big gane winter range managenent on the Hungry Horse and Spotted
Bear Ranger Districts of the Flathead National Forest. Public ownership of key
habitats, consideration of habitats as land uses intensify, and provision of a
diversity of hunting opportunities are all designated as inportant regional FW
concerns.




Areas selected for enhancenment are |ocated on | ands nanaged as bi g game
winter range by the Forest Service. Project goals are consistent wth USFS
stated goals (USDA Forest Service 1985) of maintaining suitable ratios of forage
and cover in these areas.

The primary responsibilities of the FWP project personnel have been to
devel op and inplenent the population and habitat nonitoring effort. Enhancenent
activities are being conducted by personnel enployed by or under contract with
the Flathead National Forest, either through separate contract(s) with BPA or
through the earnings of the wildlife mitigation trust fund. Coor di nati on,
pl anning, and preparation of environmental docunentation relating to long-term
enhancenent activities were facilitated through regular neetings of the Hungry
Horse Interdisciplinary (ID) Team This team consisted of wildlife, tinber, and
pl anni ng specialists fromboth FWP and USFS. The ID Team approach is used to
i mpl ement the Forest Plan at the Ranger District |evel.

Hi storical data summarized by Casey et al. (1984) indicated that elk
popul ations have fluctuated between 1000-1500 in the valley of the South Fork
Flathead River (South Fork) outside the wilderness, with the nmgjority wntering
on Dry Parks (Biggins 1975). Prior to this study, estimates based on annual
surveys (FWP file data) indicated a current popul ation of 500 - 1000 at Spotted
Bear, and 50-100 on and around Firefighter Mountain. Based on the habitat
condition and status of the population, the Firefighter Muntain w nter range was
selected for the primary enphasis of the short-term enhancenent activities (Casey
et al. 1988).

A small population of mule deer winters in the South Fork; one of the few
pre-dam estinates listed the population at 375 (Rognrud 1949). Few are recorded
during annual aerial surveys of the two winter ranges in the project area (Cross,
pers. coml.). The deer tend to use the higher portions of thew nter range,
al ong exposed ridges, noving into lower areas as spring green-up progresses.

STUDY AREA(S)

Firefighter. Two big gane winter ranges adjacent to Hungry Horse Reservoir
were selected for initial enhancement activities. The Firefighter Muntain
winter range (Firefighter) is on the northeast end of the reservoir (Fig. 1). As
defined for this project, this winter range conprises approxi nately 28,160 acres,
t hough enhancerment activities were limted to an area approxinmately 7000 acres
in size in the core of the winter range.

Though domi nated by fire-caused shrubfields when the dam was built, the
Firefighter areais now prinmarily forested, as conifers have gradually encroached
into the openings. Today, natural open areas on Firefighter are typically less
than 30 acres in size.

The Flathead Forest Plan (USDA Forest Service 1985) designated approxi mately
hal f of Firefighter as Management Area (MA) 13 (and 13A), el k and nul e deer
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Figure 1. Map of the Firefighter Muntain wnter range, adjacent to Hungry
Horse Reservoir, northwest Montana.




Wi nter range. The other half consists nostly of areas designated as MA 15
(cost-efficient tinber production enphasis) and MA 16 (tinber production without
roads). The remmi nder of the area is designated as MA 7 (visual quality

enphasi s) . Each MA (except 13A) has a designated tinber harvest yield and
t herefore includes sone |evel of tinber managenent, depending on resource
enphasi s. The enphasis in MA 13 is to provide size, age, diversity and

distribution of cover and forage areas suitable for elk and mul e deer winter
habi t at .

Spotted Bear. The Dry Parks / Spotted Bear winter range (Spotted Bear) lies
at the southeast end of Hungry Horse Reservoir, and enconpasses a portion of the
South Fork drainage above the reservoir, as well as the lower portion of the
Spotted Bear River drainage (Fig. 2). As defined for this study, the wnter
range is bounded on the west by the reservoir and the South Fork; on the east
and south by wilderness boundaries, conprising approxinmately 70 square niles.

The southern portion of the Spotted Bear winter range is prinmarily forested.

The Dry Parks area, on the other hand, is domnated by fairly steep western
exposures with very large shrubland areas interspersed with smaller patches of
ti nbered habitat. Spotted Bear contains proportions of MA'S similar to

Firefighter; thempjority of |and designated MA 13 at Spotted Bear' (Dry Parks)
i s non-forested.

PROJECT GOALS AND OBJECTI VES

The primary goal of the project is to increase elk carrying capacity in
currently occupied winter range areas through habitat enhancement. Specific
goal s include creation of foraging habitat (openings of <=20 acres) in areas
where natural succession led to skewed cover/forage ratios; and rejuvenation of
existing, shrub-dom nated openings through prescribed burning. We hope to
increase habitat quality / availability for mule deer by incorporating their
habitat needs into the design of habitat treatments planned primarily for elk,
(e.g. providing additional spring range areas through the creation, treatment or
expansi on of openings).

An additional, essential project goal is to design and inplenment an intensive
popul ati onnoni t ori ngprogramdhi chwi |l | al | ow assessment of popul ati on responses
to habitat treatnent. Specifically, we need to deternm ne bounded estimates of
baseline el k and nul e deer popul ations using the two wi nter ranges; design and
i mpl ement surveys to nmonitor popul ations through estination of population size
and dynanics; determine baseline patterns of distribution within wi nter ranges;
design and inplenment surveys to docunment changes in distribution over time;
determ ne baseline and post-treatnent patterns inhabitat use and food habits;
design and inplement systematic surveys to nonitor changes in habitat use.

The primary goal of our habitat nmonitoring programis to describe baseline
habitat condition, and design and inplement a habitat nonitoring system which
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allows determination of habitat responses to treatnent. W will calculate
baseline and post-treatnent habitat effectiveness, based on road density,
cover/forage ratio, and habitat distribution within each wi nter range.
Site-specific monitoring goals are to deternine species conposition, density,
cover values of doninant and subdom nant plant species, and forage production in
treatnent areas, before and after treatnent.

This report includes brief summaries of the nethods, study design and results
of project activities as of 31 Cctober 1990. Mre detailed descriptions are
included in our annual project report for FY90 (Casey and Malta 1990b). Pl anning
efforts, data collection, and analysis to date have focused prinmarily on the
Firefighter area, where the mgjority of enhancement activities are to take place.
The nonitoring and evaluation of habitats and el k populations at Firefighter are
the focus of this plan.




METHCODS - ADVANCE DESI GN PHASE
Popul ati on Monitoring

Baseline popul ation and habitat data collection was begun during late fall,
1987. Radio-marked el k were used to determine current distribution and seasonal
use patterns. Popul ation monitoring concentrated on establishing baseline
information, and on testing nmethods for assessing response to pilot habitat
treatments. Utimtely, we plan to determne and naintain a narked sanple size
adequate for determining a 95 % confidence interval of 10 % around our popul ation
estimates (Rice and Harder 1977). The original estimate of 25% observability for
fixed-wing surveys of this herd, devel oped by Biggins (1975), was tested using
a double aerial sampling scheme simlar to that developed in Idaho by Sanuel et
al. (1987). This nethod assesses observability (sightability) as a function of
group size, canopy coverage, and other factors (Samuel et al. 1987).

Tr appi ng. El k were captured using nodified Cover traps (C over 1956,
Thormpson et al. 1989). Trapsites were sel ected based on historic and current elk
distribution data, field reconnaissance, elk response to pre-baiting, and ease
of access. Fourteen sites were used at Firefighter during the three winters
(Appendix A). These were distributed so as to identify baseline distribution for
various herd segments within the wnter range.

Seven (Cover) trapsites were used at Spotted Bear during the three trapping
seasons (Appendix B). A corral-trap was built at Spotted Bear for the 1989/90
trappi ng season. The Dry Parks, Horse Ridge and Crossover trapsites (Appendix B)
were approximately the sane sites used by previous researchers (Biggins 1975).

Sex of trapped aninals was deternmined by the presence/absence of antlers
and/ or inspection of the genitals. Age was estinmated from tooth (primarily
incisor) eruption and wear (Quinby and Gaab 1957).

El k were marked with standard, single-pulse radio-transnitter collars.
Radi ocol |l ars were al so equi pped wth col or-nmarked neckband material for
i ndividual recognition. Simlar neckbands were put on el k which did not receive
radi ocol lars. Al marked elk were also marked with large yellow stock-tags in
each ear to increase observability. These were individually nunbered as a
further means to identify individual aninmals (particularly nortalities).

Popul ation Surveys. W attenpted to conduct aerial surveys of both winter
range areas at least twice nonthly during Sept.-My, and at least nonthly during
the summer. At least two surveys each year were conducted by helicopter. Surveys
were coordinated with ongoing regional surveys, to nmaxim ze data-sharing and
efficiency in data collection. During each survey, we recorded the |ocation,
nunber and general habitat type of each elk or group of elk. Visual confirmation
of radio-collared animal locations, and classification (age/sex) data were
col | ected whenever possible, and all relocations were mapped on nyl ar-coated
orthographic aerial photos or topographic maps of the area. Population indices
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were calculated almost entirely from aerial survey data, though sign survey data
were also used to indicate trends

Long termtrends in distribution and habitat use by elk and deer will be
monitored within and around the treatment areas, particularly to determne if
i ncreased use indicates an actual population increase or nerely a shift in
distribution. The locations of all elk and mul e deer (groups) seen within the
project area were mapped to describe current seasonal distribution and habitat
use patterns within each winter range. Conposite maps of the number of elk group
| ocations by UTM coordinate were devel oped for Firefighter, to display seasona
patterns in distribution. For these maps, a location was defined as an el k group

of any size, |located either visually or by radiol ocation. Hence a single,
unmarked el k was weighted equally with a group of 10 elk including three marked
ani mal s. This renoved part of the bias caused by |low sightability and

interactions of marked animals. Seasonal hone ranges of radioed elk were mapped
from relocation data. Calving areas and other inportant seasonal use areas were
identified through plotting of digitized radiolocation data, and through the
seasonal elk group density maps.

Mark-recapture estimates (Rice and Harder 1977) were devel oped for each
wi nter range (and for winter range segments at Firefighter) using the aeria
survey data, A recapture was defined as a visual relocation of a marked aninal.
Mark-recapture estimtes were devel oped for each aerial survey using the ratio
of marked animals seen and total elk seen during the survey, by winter range
segnent (herd unit). Adj ustments were made for marked ani mals known to be
outside the area intensively surveyed, and for known emigration and nortality.
Sunmed mark-recapture estimates were also devel oped for individual wnter range
segments. Only those el k groups seen wthout the aid of the radio receiver (see
bel ow) were used to calculate mark-recapture estimates

Aerial surveys conducted during winter (15 Dec. - 15 May) were designed to
provide data which could be used to develop a sightability nodel, based on that
described by Sanuel, et al. (1987). Two conplete passes over the w nter range
were conducted during each such flight. The radio receiver was not used during
the first pass, and all elk seen were classified (when possible) and counted.
CGeneral canopy coverage class (O5, 5-25, 25-50, 50-75, 75-95, 95-100 percent)
group size, and activity were noted for each group. Any marked animals seen
during the first pass were noted, and individually identified when possible.
During the second pass, we searched for radios using a receiver, recording al
data as described for the first pass. Sightability values were then calcul ated
by dividing the nunber of groups containing radi o-marked ani mals, which were seen
during the first pass, by the total nunmber of groups containing radio-narked
animal s which were present in the survey area

Data from doubl e-sanpling surveys was used to develop sightability curves
(model s) based on canopy coverage and group size, for each winter range segment
(herd unit). These data al so provided an opportunity to cal cul ate mark-recapture
estimates free of the bias caused by observing animals, which otherw se m ght
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have been mssed, during intensive efforts to see marked (radi o-coll ared)
ani mal s.

All animals seen during aerial and ground surveys were classified by age
class and sex. Population age structure was also deternined through exanination
of trapped animals and the collection of teeth at hunter check stations.

Pel l et-Group Transects. Habitat conditions and elk use patterns during the
wi nters of 1987/88 and 1988/89 were deternined in part through the use of pellet-
group / browse utilization transects. Loft and Kie (1989) showed thatpel | et -
group transects accurately reflect deer habitat use during seasonal use periods,
This effort served as a pilot study to determine the nunber of transects
necessary to adequately describe habitat use. Because of the |arge nunber of
transects needed to accurately estimate popul ation size based on pellet-group
data (Neff 1968), population estimation was not an objective. Cursory estimates
were devel oped for conparison to aerial survey data.

Pell et-group transects were established in proposed treatnment sites and at
a set of randomlocations stratified by elevation, aspect and canopy coverage
class (Casey and Malta 1990b). Such stratification allowed for analysis of
pell et group (elk) densities based on these variables, for use in future planning
efforts. Transects were 250 nlong, with starting points permanently marked. All
pellet groups within 2 mon either side of the center line were counted and
cleared. Total area sanpled on each transect was 1000 sgq m or 0.1 ha (0.25
acres). The approxi mate age, and species were recorded for each pellet group. W
defined winter as the period 15 Dec. - 15 May. Only those groups classified as
"new' , "noderately new' or "fresh" (if prior to 15 May) were used to calculate
el k and deer-use estimates. Through such classification and clearing the
transects, we hoped to reduce the error due to nis-classification of pellet-group
age (Van Etten and Bennett 1965).

Sixty potential (random transect sites were selected in the Firefighter
winter range, and 18 of these were sanpled in 1988 (Appendix C). Eleven of these
and 12 additional sites were sanmpled at Firefighter in 1989 (Appendix C). These
included 8 proposed treatment sites, three of which had been sanpled in 1988.
Si xteen of 47 potential randomsites were sanpled at Spotted Bear during 1988
(Appendix D). The 4 treatment sites were sanpled there in 1989 (Appendix D), and
all 16 random sites sampled in 1988 were re-sanpled.

Mul e Deer

Sex and age of all nule deer captured incidental to elk trapping efforts were

recorded. Females were marked with neckbands coded for individual
i dentification. The Il ocation, nunber, sex and age class of all marked and
unmarked nul e deer seen during aerial surveys were recorded. Di stribution,

habitat use, and relative abundance of mule deer were also assessed by recording
all deer pellet groups encountered on pellet-group transects.




Vegetation Monitoring

The habitat monitoring effort consists of two phases: docurent ati on of
baseline and changi ng habitat distribution, and docunentation of specific
vegetative response to treatnent.

Early in the advance design phase of the project, a baseline elk habitat map
of each winter range was drafted, based on the USFS Geographic Information System
(G1s), forest types (Pfister et al. 1977), review of orthophotos, and
ground-truthing, Habitat effectiveness ratings (Lyon 1979) were calculated for
specific areas containing enhancenent sites (USDA Forest Service 1990).

Browse Transects. Browse utilization transects were based on nethods
described by Cole (1959) and Stickney (1966), and were conducted at a subset of
the random y-sel ected pellet-group transect locations. The first 125 m al ong

each transect was sanpl ed. The closest shrub perpendicular to the line was
recorded at 5-mintervals, so that nmeasurements were taken for 50 shrubs on each
transect. Measur enments taken at each shrub included distance from the line,

hei ght and width (to the nearest 5 cnj, and nunber of browsed/ unbrowsed tw gs
within a randomcluster picked within the estinated reach of elk (>0.5m and <2m
above the ground). These data provided estinates of shrub density, relative
abundance, and vigor, as well as utilization. In addition, the lengths of up to
5 browsed and 5 unbrowsed twigs (current annual growth) were neasured at each of
25 shrubs on alternating sides of each transect. This allowed cal culation of
browse utilization based on both % of twi gs browsed (Stickney 1966), and | ength
of twigs browsed (Al dous 1944).

Browse transects were sanpled at 13 stratified random sites and one proposed
treatnent site at Firefighter during 1988. Three random sites and 7 treatment
sites were sanpled in 1989 (Appendix E). Sixteen randomsites were sanpled at
Spotted Bear during 1988, and the four proposed treatment sites along the Dry
Parks section of Spotted Bear were sanpled in 1989 (Appendix F).

ECODATA Pl ots. ECODATA plots (ECODATA, USDA Forest Service Handbook) were
conducted at each of two proposed treatment sites at Firefighter during 1989.
We used the ocular plot nmethod, which provides a fairly detailed description of
the vegetative features of a plot, particularly indicator and dom nant plant

speci es. Data collected included a conmplete species list, stand structure,
distribution within the plot by size class and phenol ogy, estimated canopy cover,
and shrub form cl ass. Addi tional vegetation sanpling was postponed until

treatnent locations and configurations were finalized (i.e. inplenentation of the
| ong-term plan).
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RESULTS AND DI SCUSSI ON

Data collected and anal yzed during the advance design portion of the project
fall into two basic categories: 1) data descriptive of baseline el k popul ations
and habitat conditions, and 2)data relative to the success and applicability of
field methods. Those data which had the most bearing on the design of the
proposed nonitoring and evaluation plan are reported here. Additional sunmmaries
were provided in our annual report (Casey and Malta 1990b),

Popul ati on Baseline Data

Trapping. Qur 3-yr effort of 418 trap-nights (t-n) resulted in 93 captures
of 84 individual elk (9 recaptures), 27 captures of 23 individual nmule deer (4
recaptures), and 1 noose (Alces alcesg) capture (Casey and Malta 1990b). W narked
a total of 69 elk and 12 nule deer.

Firefighter. Three trapsites (Firefighter NW Hungry Horse Muntain and
Hungry Horse Il) yielded 26 of 45 captures (58% wthin the Firefighter winter
range (Appendix G, and will therefore continue to be used for marking efforts
Additional sites which yielded no captures (Casey and Malta 1990b) will no | onger
be used, unless concentrated el k use of those areas is noted

At Firefighter, trapping success was highest during February (5.3 t-n/elk)
in 1987/88, April (2.5 t-n/elk) in 1988/89, and April again in 1989/90 (1.0 t-
n/elk). Overal | trapping success with Clover traps averaged 6.7 t-n/elk for
three trapping seasons at Firefighter

A total of 32 elk were marked at Firefighter during the report period (22
radi ocol lars, 10 neckbands); 28 marked animals remained in the popul ation as of
Cct ober 1990. The age/sex distribution of marked animals in the Firefighter
popul ation (as of Sept. 1990) was 5 males (2 yearlings, 3 branch-antlered bulls
(BAB)), and 25 females (2 yearlings, 23 adults). Cows in the 2.5 - 6.5 yr age
class nade up 46 % of theanimals captured at Firefighter (Fig. 3); this age
class was al so mostnumerous in our total trapped sanple.

Spotted Bear. Yearly peak trapping success with Cover traps at Spotted Bear
were January 1988 (2.3 t-n/elk), March 1989 (4.0 t-n/elk), and January 1990 (2.4
t-n/elk). The corral trap at the Spotted Bear pole barn was most successful
during March 1990, when 20 elk were caught during 6 trap-nights (0.3 t-n/elk)

A total of 37 elk were narked at Spotted Bear during the report perioed (17
radi ocol l ars, 20 neckbands). Four hunter kills and 3 natural nortalities left 30
mar ked animals in thepopul ation as of COctober 1990. These included 3 bulls (1
yearling, 2 BAB), and 28 cows (2 yearlings, 26 adults)

11
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Popul ati on Surveys

Distribution - Firefighter. Two distinct herd units were identified in the
Firefighter Muntain winter range area. E k marked at trapsites at the north end
of Firefighter Muntain and Hungry Horse Mountain utilized nost of both
mount ai ns, ranging fromthe Emery Creek drainage (Emery Hill) south to Dudl ey
Creek (Appendix H. Only two elk marked in this herd unit were found south of
Riverside Creek. Elk marked at the Deep Creek and Elk Island Overl ook trapsites
ranged north only as far as Riverside Creek, and south to Canyon Creek (Appendix
H).

Curmul ative radio-locations for all marked elk at Firefighter indicated that
the northwestern portion of Firefighter Muntain, and the SE-aspect of Hungry
Horse Mountain receive the greatest ampunt of year-round use by elk (Fig. 4).
El k radio-locations on Firefighter Muntain were generally clustered on SW
aspects, in that portion of the area with the greatest habitat diversity (natural
openings, potential old growth stands). Fewer |ocations were recorded in the
sout heastern portion of the mountain, which is domnated nore by dense seral
| odgepol e stands. Wnter (15 Dec. -15 Apr.) radio-locations also followed this
pattern, with the majority of locations on SWfacing |lower slopes of Firefighter,
SE-facing slopes of Hungry Horse Muntain, and Enery Hll (Fig. 5).

Marked elk distribution was apparently representative of overall
distribution. Cunulative mapped group distribution within the Firefighter area
also indicated a herd unit boundary at approximately Riverside Creek, and
concentrated use of the northwest portion of Firefighter Muntain (Fig. 6).
G oup density mapping was useful for identifying seasonal shifts in overall elk
distribution (Appendix 1), and should serve as a useful nonitoring tool as we
enter the evaluation phase of the project.

All cows nmarked to date at Firefighter have apparently been resident aninals.
Compilation of digitized locations indicate that winter (15 Dec. - 15 May) hone
ranges are generally snall, enconpassing |ower portions of northwestern
Firefighter, and Hungry Horse Muntain (Fig. 7). Sunmer (16 May -14 Dec.) hone
ranges of individual nmarked el k did not generally differ greatly fromw nter honme
range areas (Fig. 7), though in some cases sunmer ranges were substantially
larger (Fig. 8). Little variation was noted in the size and |ocation of seasonal
ranges of marked cows. Distribution of narked elk during spring, calving, sunmmrer
and on through the end of the hunting season varied predictably by elevation
within the Firefighter project area (Casey and Malta 1990b). A nore detail ed
anal ysis of baseline hone range data, using standardized home range software
packages, Wl be included in our FY91 annual report.

Distribution - Spotted Bear. Prelimnary data from Spotted Bear indicate that
the winter herd units identified by Biggins (1975) are still readily apparent,
with 4 fairly distinct herds centering roughly on the Dry Parks, Horse Ridge,
Bent Creek, and Spotted Bear Muntain areas. Unlike Firefighter, nost of these
ani mal s appear to be migratory, generally spending the period May - Nov. at

13
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Figure 4. Cumul ative radio-1ocations, January 1988 - 15 May 1990, for elk
marked in the Firefighter Muntain winter range.
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Figure 5. Wnter (15 Dec. - 15 Apr.) radio-locations for el k masked in the
Firefighter Muntain w nter range.
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Figure 7. Representative seasonal hone range map for cow el k (elk #05),
Firefighter Muntain winter range area.
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Figure 8. Representative seasonal honme range nmp for cow el k (elk #02),

Firefighter Muntain winter range area.
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hi gher elevations in the Great Bear and Bob Mrshall W] derness Areas. The
exception to this pattern is the resident Spotted Bear Muntain herd.

Mark-recapture Estimates. Mirk-recapture estimates (Rice and Harder 1977)
were devel oped from 10 doubl e-sanpl e and helicopter survey flights at Firefighter
(Table 1). During 1987/88, we were able to mark only the popul ati on segnent in
the core area of Firefighter Muntain, so the estimates of 83-97 elk primarily
represent that population segnent. Survey efficiency and increased sanple size
allowed for an estimate (127 el k) nore indicative of the entire population of the
study area during 1988/89 (Table 1).

We had the widest distribution and greatest nunber of marked animals
available for aerial surveys during the winter of 1989/90. Mark-recapture
estimates for the entire Firefighter area averaged 186 el k (154-222), with 5 of
7 flights suitable for estimates (Table 1).

Baseline data were used to identify trends in distribution, inportant use
areas, and herd unit boundari es. Prelimnary population estimtes derived
through mark-recapture nethods were reasonably consistent for both w nter ranges,
given the relatively small nunber of flights from which estinmates could be
derived. Results of these aerial survey data indicate we need to increase both
the nunber of marked elk and the nunber of survey flights. Ri ce and Harder
(1977) provided graphic illustrations of the relationship between proportion of
the popul ation marked (M N), population size (N), and sanple size (K) needed to
provi de given confidence intervals around popul ation estimtes, for given
observability val ues. Qur popul ation estimates for Firefighter indicated a
popul ation of approximtely 180 elk. Using the average observability value we
calculated for helicopter surveys at Firefighter (42 %), and assunming we can
increase our marked sanple to about 45 animals (25% of the popul ation), we would
need approximtely 12 aerial surveys of 60 or nore elk to yield a 95% confidence
interval of + 0.1 N (about 18 animals). Just three flights with these sanme
paraneters would yield a 95%c.i. of + 0.2 N (about 36 aninals), according to
fornulas from Rice and Harder (1977). W recorded nmore than 60 elk on just two
of 18 survey flights at Firefighter during the report period, one fixed-w ng and
one helicopter (Table 1).

Two mark-recapture estimates were devel oped for the Spotted Bear winter range
area during 1987/1988 and 88/89, and three during winter 1989/90 (Table 2). No
marked aninals were seen during two other conplete survey flights. There were
no substantial increases in the nunber of marked aninals available for survey
during the three years, wth the exception of the last flight in 1990.
Popul ation estimtes averaged 371, 651, and 708 for the three winters,
respectively. These estimates represent those segnments of the population
wintering north of the Spotted Bear River. Mark-recapture estimtes coul d not
be derived for Spotted Bear Muntain due to insufficient data. Al though Spotted
Bear Mountain supports a fairly large elk herd unit, dense canopy severely
limted sightability.
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Table 1. Aeri al surv'%/ data, mark-recapture estimtes of elk populations in the
Firefighter Muntain winter range area, 1988-1990.

Year Survey Tot al Tot al Mar ked Observability Popul ation.
Date?” Marked(M)®’ Seen(C) Animals (R/M) Esti mat e(N)
Seen(R)
1987/88 3/11 4 23 0 0.00
3/18 6 24 0 0.17 87
4/09 6 23 1 0.17 83
4/164/ 6 55 3 0.50 97
4/174/ 6 71 5 0.83 83
x = 0.33 88
1988/89 12/16 6 14 0 0.00
1/11 2 0 0 0.00
1/25 5 0 0.00 I
4/12 15 5 0 0.00
4,184/ 15 28 0 0.00 -
47294/ 15 47 5 0.33 127
x = 0.06 127
1989/90 12/13 9 66 2 0.22 222
1/12 20 18 0 0.00
2/14 19 22 2 0.11 152
3/06 25 24 2 0.08 216
3/21 26 30 0 0.00
4/18 30 54 8 0.27 188
5/01 30 9 1 0.03 154
*x = 0.10 186

8/ Dolubl e-sanple fixed wing and helicopter surveys only; estimtes devel oped fromfirst pass
only.

b Incfl udes all marked ani mals known or assuned to be in population (survey area) at tine
Oor survey.

e N =[(M+1)(C+1)/(R+1)] -1 (Rce and Harder 1977, after Chapman 1952).

¢/ Helicopter (classification) surveys.
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Tabl e 2. Aerial survey data, nark-recapture estimates of elk populations in the Spotted
Bear winter range area, 1988-1990.

Year Survey Tot al Tot al Mar ked Cbservability Popul ati on
Date? Marked(M)®  Seen(C) Ani mal s (R/M) Estimate(N)¢/
Seen(R)
1987/88 1/27 9 30 0 0.00
2/26 8 119 3 0.38 269
3/10 8 368 6 0.75 472
*x = 0.38 371
1988/89 1/19 9 72 0 0.00
4/13 9 302 4 0.44 605
4,194/ 14 371 7 0.50 697
x = 0.31 651
1989,/90 1/11 10 120 5 0.50 221
3/07 15 330 6 0.40 756
4184/ 15 358 4 0.27 1,148
x = 0.39 708

2/ Doubl e-sanpl e fixed wing and helicopter surveys only; estimates devel oped fromfirst pass
only.

" Includes all marked animals known or assumed to be in popul ation (survey area) at time
of survey.

¢ N=[(M+ 1)(C + 1)/(R + 1)] -1 (Rice and Harder 1977, after Chapman 1952).

4/ Helicopter (classification) surveys.
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Sightability Mdel Indications, Variations in observability (sightability)
are apparently greater in the denser habitats at Firefighter, where fixed-w ng
observability of marked ani mals averaged just 8 percent, than in the nore open
habitats at Spotted Bear (35 percent), particularly Dry Parks. Even within the
Firefighter winter range, different canopy cover conditions led to highly
variable fixed-wing sightability estinates (0-23%) for different w nter range
segnents (Table 3). Sightability was highest, for exanple in the Tiger Cr. -
Canyon Cr. segment, which has been heavily logged at |ower elevations. As
expected, observability of marked animals increased dramatically using a
hel i copter; averages were 42 percent for Firefighter and 50 percent for Spotted
Bear.

Sightability of elk was strongly influenced by canopy coverage at Firefighter
(Fig. 9). Sixty percent of elk groups containing nmarked animals were seen when
in open areas (0-5% canopy cover), while sightability dropped to just 6% in areas
wi th 50-75% canopy cover. Wen all five canopy coverage classes (O 5, 25-50, 50-
75, 75-95, 95-100%) were considered, they showed a negative exponenti al
relationship with sightability with an r-squared value of 87.02 percent.

Because most of Firefighter is forested; the relationship between group size
and sightability was less clearly defined (0 values were derived for groups of
2, 3, and 5). Sightability averaged 13% for all groups, ranging from 0% for
single elk to 100% for groups of >15, and varying from33 to 67% for groups of
2-6 animals. Sightability for group sizes of 1, 4, 6 and >15 animals, however,
showed a linear relationship with an r-squared value of 98.77 percent (Fig. 10).

I ncreased sanple size during monitoring and evaluation should clarify these
relationships, particularly if a better distribution of group size and canopy
cover classes can be sanpled (i.e. fewer data points of 0). W hope to continue
to build a sightability mdel for Firefighter and Spotted Bear using fixed-w ng
aircraft. Mre frequent helicopter surveys will probably be necessary, however,
if the use of marked aninmals is to be de-enphasized. Sightability analysis of
Spotted Bear data was not conpleted for this report.

Pell et-Group Transects

Pellet-group survey data reflected habitat use and distribution patterns
noted from the aerial survey data. Data frompellet-group transects at random
sites and proposed treatment sites in 1988 indicated thatel k winter use of the
forested habitats at Firefighter was sporadic and well dispersed, with anaverage
of just 1.0 el k-days/acre (Table 4). Data from 1989 yielded a simlarly |ow
value (0.7 elk-days/acre). Wnter use of Treatnent J, in a relatively diverse
area in the core of the winter range, was nearly five-fold that of the highest
use index for randomsites (11.1 versus 2.5 el k-days/acre, Table 4) during the
winter of 1987/88. Most narked el k spent nearly the entire winter of 1988/1989
on Hungry Horse Muntain, and this was also reflected in the pellet-group data.
The popul ation estimate derived from 1989 transects was |lower, the overall index
of elk use was lower (0.7 versus 1.0 elk-days/acre), and pellet-group densities
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Tabl e 3. Sightability of marked el k by group size and winter range segnent, Firefighter Muntain wnter
range, winters 1987/88, 88/89, and 89/90.

Marked Groups Cbserved by Wnter Range Segnent'

Goup Size Emery H.H. Mountain Tiger-Canvon Firefighter Entire
Sightability
by Goup Size
Seen  Not Seen Not Seen Not Seen Not Seen  Not (Total s)
1 — . 0 1 0 5 0 2 0 8 0.00
2 0 1 - " 1 0 1 1 2 2 0.50
3 -- - - - - - 0 2 0 2 0.00
4 -- - - - - - 1 1 1 1 0.50
o 5 -- 2 0 0 2 0 2 2 4 0.33
6 -- T - - 3 0 1 2 4 2 0. 67
27 0 2 1 4 1 4 1 8 3 18 0.14
UNK 0 3 o 2 0 6 0 23 0 4l
Total s 0 6 3 14 5 17 4 41 12 78
(Sightability) (0.00) (0.18) (0.23) (0.09) (0.13)

*Sightability cal cul ated fromgroups including marked el k. Nunbers represent groups seen or nissed (not) during
first pass of double-sanple surveys.
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Figure 9. Regression of elk sightability as a function of canopy closure
class, Firefighter Muntain wnter range.
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Regression of Sightability on Group Size
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Tabl e 4.

Pel | et-group transect data, Firefighter Muntain wnter range area,
1988 and 1989.
Transect N x Nunber of x El k-days
Year Type Pel | et - gr oups" per acre
(Range) (Range)
1988 Random 18 2 (08) 0.6 (0.0-2.5)
Proposed Treat ment
Forested 2 0 (0) 0.0 (0.0)
Nat ural Opening 1 36 (36) 11.1 (11.1)
TOTALS 21 3 (0O 36) 1.0 (O 36)
1988  Popul ati on Estimate?’ = 174 elk
1989  Random 15 2 (O7) 0.7 (0.0-2.2)
Proposed Treat ment
Forested 6 1 (02 0.2 (0.0-0.6)
Nat ural Opening 2 9 (8-9 2.7 (2.5-2.8)
TOTALS 23 2 (09 0.7 (0.0-2.8)
1989  Popul ati on Estimate® = 124

a/ Rounded to nearest whol e nunber.

b/ ['Mean el k-days acre x (25,600 acres)] + (152 days), (153 days in 1988).
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on natural openifg thln the Firefighter portion of the wi nter range
(Treatnents J, were mich lower than the previous year, nore closely
approxi mating val ues for ndom (forested) points (Table 4)

Wnter elk use indices for Spotted Bear averaged 2.9 el k-days/acre at random
sites for 1987/88, and 6.9 el k-days/acre for 1988/89, when the 4 proposed
treatment sites were included in the survey (Table 5). H gh pellet-group
densities (up to 39.2 elk-days/acre) were recorded within proposed treatnent
areas in the Dry Parks area. These sites were selected for treatnment based on
hi gh el k use and decadent shrub condition as noted during aerial and ground
surveys.

Popul ation estimates for Firefighter derived from pellet-group data roughly
corresponded to the mark-recapture estimates for Firefighter (Casey and Malta
1990b). While Spotted Bear estimates from pellet-group densities were higher
than the mark-recapture estimtes, they included nore geographic area (i.e. Hoke
Cr., Spotted Bear Muntain), and are consistent with previous estimates of elk
density in the Spotted Bear winter range (Biggins 1975, Cross, pers. comm.).

Mul e Deer

Twelve fenmale nule deer were marked at two trapsites at Spotted Bear during
the report period, and all are assuned to still be in the popul ation. All
sightings of marked nul e deer have been recorded, but to date no distribution
maps or mark-recapture estimates have been developed. Al marked nule deer are
apparently part of a resident herd which inhabits Horse Ridge and Spotted Bear
Mount ai n. Miul e deer occur sporadically throughout the rest of both wi nter
ranges, but none were captured elsewhere in either area.

Vegetation Baseline Data

Browse Transects. The Firefighter area is generally densely forested, and
dom nated by hiding and general thernmal cover types (USDA Forest Service 1990).
Preferred shrub forage species such as serviceberry and nountain maple are
present throughout the area, but conprise a small conponent of the shrub |ayer
(Fig. 11). Huckleberry species conprised over 35% of the shrubs encountered on
browse transects during both 1988 and 1989. Serviceberry averaged 9.8% of the
shrubs on these transects, and naple averaged just 2.8 percent (Fig. 11). Spotted
Bear, on the other hand, is dom nated by shrubland and supports a higher density
of serviceberry (nmean = 25%), as well as redstem ceanothus, which conprised over
10% of the shrubs on transects run in 1989 (Fig. 12). Scientific nanes and
speci es codes used for all browse species encountered on browse transects are
listed in Appendix J.

Basel i ne data supported the concept of creating S-facing openings to increase
availability of preferred browse. Serviceberry was npost abundant in areas with
O 25 & canopy cover, and the proportion of huckleberry in the shrub conponent at
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Tabl e 5. Pell et-group transect data, Spotted Bear w nter range area, 1988 and
1989.

Transect N x Nunber of x El k-days
Year Type Pel | et - gr oups™" per acre
(Range) (Range)
1988  Random 16 9 (052 2.9 (0.0-16.1)
TOTALS 16 9 (052 2.9 (0.0-16.1)

1988  Popul ation Estimate®’ = 842 elk

1989  Random 16 11 (1-60) 3.5 (0.3-18.5)
Proposed Treat ment 4 67 (17-127) 20.6 (5.3-39.2)
(Natural Openings) __

TOTALS 20 22 (1-127) 6.9 (0.3-39.2)

1989  Popul ati on Estimate?’ = 1, 030"

2/ Rounded to nearest whole nunber.
b/ [ Mean el k-days acre x (25,600 acres)] + (152 days), (153 days in 1988).

¢/ Cal cul ated from random sites only.
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Figure 11. Rel ati ve abundance of shrub forage species, as determined from
browse transect data, Firefighter Muntain winter range area.
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Figure 12. Rel ative abundance of shrub forage species, as determned from
browse transect data, Spotted Bear winter range area.
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Firefighter increased as canopy coverage increased. Serviceberry was al so nost
comon on transects with W E, and S aspects (Fig. 13). As hiding cover on SE-to
Waspects is converted to forage openings, species conposition (dominance) is
likely to shift from huckleberry to serviceberry.

Canopy and aspect trends in shrub species conposition were simlar at Spotted
Bear . Huckl eberry and buffal oberry were nost common at higher tree canopy
coverage val ues, and were "replaced" by serviceberry and snowberry in areas with
| ower canopy coverage. Serviceberry was nost abundant on S and E aspects, while
redstem ceanot hus was present only on S and Waspects (Casey and Malta 1990b).

Rose (26%), willow (27%), mapl e (23% and serviceberry (15% had the highest
browse utilization indices based on twig counts (Stickney 1966), for Firefighter
transects run in 1988 (Table 6). Redstem ceanothus was heavily used in the few
areas where it occurred. Twig length indices (A dous 1944) were harder to
interpret, but still gave indications of elk preference, Maple had the highest
positive index (1.00), indicating that on the average, all current annual growth
was eaten on browsed twigs (Table 6). Serviceberry, on the other hand, had an
index of just 0.02 (Table 6). Ek typically selected robust, lengthy |eaders on
serviceberry, leaving smaller shoots on decadent tw gs intact. Hence even after
browsing, remaining portions of browsed tw gs were nearly as long as unbrowsed
twigs. In an extrene case of this phenomenon, negative val ues were cal cul ated
for honeysuckle, redstem ceanothus and maple in 1989. For this reason, twg
length indices of browse utilization will probably have little value as a long-
term eval uation technique. Leader length of unbrowsed twigs will still be used
as a technique for evaluating shrub response, however.

Serviceberry, rose and maple were the nost heavily-utilized shrubs at Spotted
Bear in 1988, as indicated by browsed twig count. Maple, ceanothus and
honeysuckl e were most heavily used in 1989 (Table 9). Trends in twig length
indices closely paralleled those calculated for Firefighter (Casey and Malta
1990b) .

Browse utilization transects were useful for identifying preferred browse
species and their abundance relative to aspect and canopy coverage classes.
Anal ysis of browse formclass data (Cole 1959) and density relationships will be
included in the final draft of this monitoring and eval uation plan. Food habits
data (from pellets collected during transect work) will be summarized in
subsequent annual reports.

ECODATA Plots. Sunmmaries of the ECODATA plots sanpled in proposed treatnment

sites are in project files. Results will be combined with additional plot data
before further analysis.
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aspect, Firefighter Muntain wnter range.
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Tabl e 6. Browse utilization transect data, Firefighter Muntain winter range,
1988 and 1989.

Browse Uilization x Twig length (nm"'

| ndi ces
AbReI ati ve TWig\, Twi o
undances Count= Lengt he Br owsed Unbr owsed

1988:

Servi ceberry (AMAL) 0.13 0.15 0.02 44. 6 45.7
Mapl e (ACQ) 0.03 0. 05 1.00 0.0 34.4
Rose (ROSA) 0.10 0.26 0.09 78.2 85.6
Cherry (PRUN) 0.01 0.07 0.12 25.0 28.5
Honeysuckl e ( LOUT) 0.07 0.06 -0. 57 113.2 71.9
Huckl eberry (VAQ) 0.28 0.09 0.29 25.9 36.6
Wllow (SALIX) 0.04 0.27 0.80 38.4 191.3
1989:

Servi ceberry (AMAL) 0.07 0. 07 0.23 13.1 17.1
Mapl e (ACQA) 0.03 0.23 -0. 46 106.0 72.7
Ceanot hus ( CESA) 0. 006 0.23 -0.45 235.5 162.5
Rose (ROSA) 0.11 0.10 0.53 21.7 46. 6
Cherry (PRUN) 0.01 0.03 1.00 0.0 12.2
Honesuckl e (LOUT) 0. 05 0.01 1.00 .0 61.3
Huckl eberry (VAQ) 0.42 0.03 0.63 10.0 27.2
Wl 1low (SALIX) 0.008 0.26 0. 66 19.5 57.4

2/ No. of individual shrubs of species x/total number of shrubs (all transects).

Y Mean (no. of browsed twigs/total no. twigs counted).

e/ Mean length of browsed twigs/nmean length of unbrowsed twigs (negative val ues
i ndicate that browsed twi gs averaged | onger than unbrowsed; value of 1.0
means entire twig was eateng).

8/ Length of current annual growth from previous year.
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MONITORING AND EVALUATION PLAN

The final objective of the two-year advance design phase of this project was
the devel opnent of a statistically-sound, site-specific (population and habitat)
monitoring plan. This plan includes specific schedul es, sanple sizes, and
met hods based not only on current "state of the art", but on prelimnary habitat
and popul ation studies within the project area. The nonitoring effort will serve
as our tool for evaluating whether mitigation is being achieved. The popul ation
monitoring portion of the plan is structured to deternine current popul ation size
and distribution, herd structure, population dynamcs, and the changes in these
attributes as enhancenent activities are inplenmented. The habitat nonitoring
effort will docunent changes in the density, species conposition, canopy
coverage, and vigor of forage plants and other key vegetation in treatment and
control areas.

The data collected during the evaluation phase will serve to direct future
managenent (enhancenent) actions. This project allows for adaptive nanagenent,
with an accounting against nmitigation goals as a driving influence, i.e.:

A. Assess new popul ation status against baseline, and agai nst
mtigation goals.

B. Eval uate whether habitat goals have been net.

C. Recommend managenent actions.
1. Revised treatnent schedul es.
2. Revised enhancenent techniques.
3. Revised acreage goals.
4. Revi sed population goal s.
5. Revised nmonitoring methods

The mitigation plan devel oped for Hungry Horse assuned overlapping benefits
from separate mitigation projects (Bissell and Yde 1985). How these overl apping
species benefits will be accounted for has not been resol ved. The Wldlife
Mtigation Trust Advisory Conmmittee's input will help determine the extent to
whi ch other species are nonitored as the enhancenent project is inplenented.

Long- Term Enhancenent Goal s

The Hungry Horse elk project is based on the assunption that carrying
capacity can be increased, by habitat enhancenent which will contribute to
increased productivity and/or decreased nortality. Since both productivity and
natural nortality of elk are closely tied to their physiological condition (Taber
et al. 1982), providing nore, higher quality forage should lead to popul ation
increases. Burning has been shown to be an effective tool for inproving forage
quality. Dead stens are renoved, encroachnent by trees is forestalled, and
nutrients are recycled, allow ng robust new grow h. Most preferred browse
speci es have been shown to increase in density, production, and vigor within the
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first few years after burning (Noste and Bushey 1987). Over the long term
habitat treatment areas will be designed and naintained provide the conbination
of forage and cover verified to be nost effective on a site specific basis.
Re-treatnment (e.g. burning at designated intervals) may be necessary to maintain
forage quality.

Vegetation data collected to date supports our assunption that the forage
base at Firefighter linmts the distribution and size of the winter elk
popul ati on. Cover/forage ratios are highly skewed toward cover (87:13), and
preferred browse species are generally in poor condition as indicated by twg
length (Table 8). Wnter elk distribution at Firefighter is centered on the
nort hwest portion of the area, which has nore natural openings and better
i nterspersion of cover types than the southern portion of the area

As the prinmary target species of the project, elk will receive the greatest
benefit from the habitat enhancement activities. Wthin one to three years
following initial treatnment, the quantity and quality of forage available to elk
shoul d have increased. It is likely, however, that population responses wll not
express thenselves until several years of enhancenent activities have taken
place, along with the physiological changes leading to increased natality and/or
decreased nortality, ldeally, the long term changes from this project and
addi tional enhancement in the region will result in a habitat nosaic capable of
carrying the extra 133 elk identified as a mitigation goal

Popul ation Monitoring (Population Response)

The goal s of the popul ation nonitoring effort are to cal cul ate annual bounded
popul ation estimtes for the project areas, and to document changes in
distribution and elk use of specific winter range segments and treatnent areas.
Popul ation (sex and age) structure and elk harvest will also serve as inportant
ways to evaluate population response to habitat treatnents

The key variables in calculating population estimtes (Rice and Harder 1977
Sanuel et al. 1987) are the percent of the population marked (in the survey area
at the time of the survey), and sightability (by winter range, wnter range
segnent, group size, and/or canopy cover). These can be used to extrapolate from
actual count data to a population estimate with a known confidence interval. CQur
baseline data provided the opportunity to cal culate sanple sizes needed to
provide the desired level of precision in our population estinates

Trapping. Additional trapping and marking will be necessary during w nter
1990/91, to bring our marked sanple up to at least 25 % of the popul ation at
Firefighter, or about 45 aninals. Qur prelimnary goal is to mark 15-20
additional aninals in each winter range. W will continue to utilize trapsites
whi ch have provided consistent capture rates (Appendix K), such as the two sites
at Hungry Horse Mountain (approximately 3 t-n/elk), Road 896 (approx. 4 t-n/elk)
and the Elk Island Overlook/Deep Creek area (approx 6 t-n/elk). Because of the
success of the corral trap at the Spotted Bear Pole Barn, we built a simlar trap
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for use at Road 896, which might help us to achieve our goals nore rapidly. W
will still use Clover traps at other sites. Large marked sanples from single
trapsites (i.e. corral traps) are likely to provide a wide distribution of marked
animals for surveys, as indicated by analysis of our first three years'
radi ol ocation data (Appendix H).

The need for additional trapping and marking will be re-assessed on an annual
basis. We will need to maintain a narked sanple of 40-50 elk at Firefighter
through the winter of 1994/95 in order to adequately assess response to
enhancenent and build a usable nodel. |If a strong enough sightability model can
be built, we may not need to mark additional animals beyond that date. W will
mai ntain the marked sanple at Spotted Bear at least until the potential for
addi tional enhancenment work in that area has been assessed.

Popul ation Surveys. Doubl e-sanpling during aerial surveys will continue, to
further refine sightability estimates for various herd units within each wnter
range. Airplanes will continue to be the primary method for aerial surveys, but
hel i copter surveys will be conducted as needed to provide adequate sanple size
(i.e. 60 animals seen per survey at Firefighter). CQur goals for the w nter of
1990/91 (15 Dec.- 15 May), are to conduct at |east 10 fixed-wing and 4 helicopter
surveys to calculate mark-recapture estimates at Firefighter, and at |east 6
fixed-wing and 2 helicopter surveys at Spotted Bear. By the end of winter,, we
shoul d have >30 active radiocollars at Firefighter. This should increase the
nunber of surveys suitable for calculation of population estimates (i.e. at |east
one collar seen during the first pass).

We will continue to gather sex and age distribution (population structure)
data from animals trapped, classified during aerial surveys, and killed by
hunters. Through surveys at hunter check stations, analysis of harvest data, and
natural nortalities of nmarked aninals, we will nonitor the rate of turnover in
the popul ati on. Such data may al so indicate whether enhancement activities
affect the distribution or success of hunters, and how such an effect influences
progress toward mitigation goals. Mre detailed information on recent nortality
rates on both winter ranges will be included in the final version of this plan.

Pellet-Goup Transects. W will continue to nonitor permanent pellet-group
transects (Casey and Malta 1990b) on an annual basis. Pellet-group transects
will also be sanpled at each of the ECODATA plot |ocations, which will also be
pernanently narked. These data will serve as an index of elk use in selected
treatment sites, and at random control points sanpled during the baseline phase
of the project. Approximately 40-50 transects will be sanpled each year during
the first five years of inplenentation (1990-1995). Sanpling intensity wll then
nost likely decrease, with key sites being sanpled periodically (perhaps every
two years).

Ten individual pellet-groups will be collected nonthly during winter (Jan. -
May) to analyze elk food habits in the project area. They will be sent to
Col orado State University for identification of plant food itens to at |east the
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genus level. Percent-occurrence in these sanples will serve as an index of food
preference, and will help to verify if enhancement activities are targeting the
correct forage species, show seasonal shifts in diet, and to help identify those
species which will receive an enphasis during vegetation surveys. These data
will be collected for at least the first three years of project inplenentation.
Periodic food habits sampling may occur during later years of nonitoring.

Vegetation Mnitoring (Habitat Response)

Site-specific treatnent response will be described in several ways. The
initial effectiveness of treatment (e.g. extent of burn) will be recorded
phot ographically and in narrative. Browse transects will be conducted to nonitor
utilization and vigor of preferred shrub forage species. Vegetation plots
( ECODATA, USDA Forest Service handbook) will be sanpled in selected treatnent
stands prior to treatment , and again on an annual basis for at |east two years

thereafter. Gane- proof exclosures (Casey et al. 1988) will also be used to
monitor forage response to treatnment. Permanent photo plots will be established
at representative sites, and will include the exclosures where applicable.

Browse transect and ECODATA stakes serve as the pernanent photo points in
treatnent areas. Vegetation responses will be conpared between those sites seeded
and fertilized (Casey et al. 1988) and control sites, and between treatnent
types. Stands treated prior to the initiation of the project (i.e. wildlife
burns, clearcuts, thinned stands) will also be analyzed. This should shorten the
time necessary to assess |long-term enhancenent effects.

Cover/forage ratios based on digitized el k habitat maps will be re-cal cul ated
during the fifth year following initial enhancenent activities, to assess
progress toward the desired future condition (USDA Forest Service 1990). El k
habitat effectiveness (Lyon 1979) will also be re-calculated for comparison with
baseline conditions, to assess whether summer habitat quality is conpronmised by
the managenent activities undertaken during enhancenent efforts.

Browse Transects. Browse transects will be nonitored in conjunction with
ECODATA plots, to provide information on browse preference and utilization,
speci es conposition, and condition, according to the nethods used during the
baseline data collection (Casey and Malta 1990b). The length of unbrowsed twi gs
will be nmeasured to assess vigor of forage species. A subset of the baseline
random (control) transect |ocations and the ECODATA plot |ocations (20-30 sites)
will be sanpled each year during the period 1990-1995. At that tine, a reduced
sampling effort will be designed to nonitor trends and fill any data gaps.

ECODATA Plots. A greatly expanded ECCDATA sanpling effort will be necessary
to provide detailed descriptions of the vegetative conmunities of treatment sites

and control areas as enhancenent activities begin. This set of standardized
met hods will provide data conpatible with other USFS projects, and the data
sheets, methods, and analysis software are all in place at the District |evel.
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We selected the Short Nested Mcroplot nmethod from the ECODATA Handbook, to
moni t or vegetation changes over tine. This nethod is designed to assess such
changes statistically, through the nmeasurenent of the nested rooted frequency of
selected plant species. This nethod is particularly well suited to nonitoring
changes over timeas a function of managenment activities, for a selected group
of species, and results in estimtes of ground cover, biomass by life form
(production, optional), species conposition, nested rooted frequency, foliage
canopy coverage, and density (optional) for those species selected. W wll use
the optional methods for both density and production, since these variables wll
serve as inmportant neasures of enhancement success. At each site, we will record
data for preferred and dom nant forage species, including shrubs, grasses and
forbs. At a mininum these will include serviceberry, nmountain maple,
huckl eberry, redstem ceanot hus, beargrass, and all gram noids.

All mcroplot sanpling points will be permanently narked; baseline points
will serve as photo points. Five, 20x20 in. microplots will be sanpled at set
poi nts along each of five, 66-ft parallel transects, randomy spaced al ong and
perpendi cular to the baseline (ECODATA Handbook). Additional microplots (10 per
transect), and/or transects (7 per site) will be sanpled, if necessary, based on
the percent increase in new species recorded on successive plots (transects).
Essentially, this means that sampling will be nore intensive on sites with less
uni form vegetation. Specific data collection and recording nethods are described
in the ECODATA handbook.

The nunber of sites we will sanple per season was determ ned by our
objectives, and the time it takes to sanple a given site. Once established, it
takes 4-6 hours to sanple one site. Wth travel time and other sanpling tasks
(i.e. pellet-group sanpling), we assumed one site could be sanpled per field day.
Gven a field season for vegetation work of 15 June - 15 August, and other
project tasks, we assunmed that approximately 30 sites could be sanpl ed each year.
Selected sites will be sampled during each of the five growi ng seasons beginning
in 1991. At least 3 sites representative of each primary type of enhancenent
activity or habitat were selected (Table 7). These include sites in natural
openi ngs sel ected for burning, dense seral |odgepole and |arch stands, and mature
m xed forest stands selected to include a variety of site characteristics
(elevation, slope, aspect), as well as control sites for each primary habitat
type. For the 5-year period covered by this plan, treatnent sites to be treated
during 1991-1993 were enphasized.
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Table 7. Propoeed ECODATA plot locations by treatment (habitat enhancement) type and
characteristics, Firefighter Mountain winter range, 1991-1995.

# of Sites to be Treated

Tentative ECODATA
Pl ot LocationsY

Habitat Type Enhancenent Activities” 1991-1993 1994- 1996 (n=29)
Natural Opening Prescribed Burn 9 o G, L, 62
Control (none) -— - SE1/4 Sec. 27
Thinned Larch Slash Shrube 4 2 31, 33, 35
Control (none) - - Sw1/4 Sec. 33
Seral Forest? Slash-BBF-Natural 3 3 F, 29
Sl ash- BBS- Nat ur al 0 1 -
S8lash-BBS-Plant 1 1 57
d ear cut - BBF- Nat ur al 5 2 04, 49
d ear cut - BBS- Pl ant 9 1 A, 54, 58

Control (none) - -~ SW1/4 Sec. 33,
SW1/4 Sec. 3,
SE1/4 Sec. 11

Mature Mixed d ear cut - BBF- Nat ur al 3 1 36, 39
Forest d ear cut - BBS- Pl ant 11 4 E, 28, 69
Seedt r ee- BBF- Pl ant 1 o c
Seedt r ee- UBF- Pl ant 0 1 -
Seedt r ee- UBF- Nat ur al 0 2 -
Seedt r ee- DP- Pl ant 1 0 B
Shelterwood~UBF-Plant 0 1 --
Control (none) - - S1/2 Sec. 29, E1/2
Sec. 34

YNumbers and letters correspond to treatment sites, from Casey and Mlta 1990.

YBBF = Broadcast burn, fall; BBS = Broadcaet burn, spring; uBr = Underburn, fall; DP = pozer-
pile slash; Natural = Natural regeneration; Plant = Plant seedlings.

¢“Dense, "doghair® larch (few) or |odgepol e plne (most).
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SUMMARY

During Septenber 1987, BPA funded several wildlife enhancement projects in
northwest Mntana, including elk/nule deer winter range enhancement adjacent to
Hungry Horse Reservoir. The initial phase of this enhancenent project was
designated as an advance design phase, to include initial (baseline)
i npl enentation of population and vegetation nonitoring, habitat mapping, and
detailed literature review. The contract also called for the preparation of a
| ong-term inplementation plan by Decenber 1989, and a short-term plan to govern
enhancenent activities during the period 1988-1990

The short-term plan was conpl eted March 1988, by an interdisciplinary team
of FWP and USFS specialists. Habitat treatnent sites were selected in both the
Firefighter and Dry Parks wi nter ranges, and treatments were scheduled to begin
during the spring of 1989. More than 400 hundred acres were selected for
treatment either through prescribed fire alone, or prescribed fire follow ng
slashing and/or timnber harvest. These enhancenent activities were eventual ly
incorporated into the long-term enhancenent plan, submitted to BPA during June
1990. Use of G S databases allowed for the mapping of inportant elk cover types
old growth and other forest characteristics in the design and selection of long-
term treatment sites. Enhancenment activities will be funded through a trust fund
agreenent between FWP and BPA, with use of funds overseen by an Advisory
Committee made up of representatives of the involved agencies and other regiona
i nterests.

Initial analysis of baseline data indicates that the Firefighter w nter range
is inhabited by approxinmately 180 elk, nost of which are resident aninmals.
Initial sightability nodels were devel oped for Firefighter, and indicated that
sightability of narked animals was strongly correlated with both group size and
canopy cover, but that nore data are needed to develop a reliable nodel for
future survey work. Two primary herd units were identified through analysis of

radi o-l ocations and group mapping. Firefighter and Hungry Horse Muntains
conprise the core area inhabited by one herd unit, with the other centering on
the Deep Creek area to the south. Both pellet-group and browse utilization

transect data indicated low levels of elk use at random sites on Firefighter
Mountain. Proposed treatnent sites in natural shrubfields received nore use
Forage condition was poor throughout the winter range, and preferred browse
speci es such as serviceberry, nmaple and redstem ceanot hus conprise | ess than 15
percent of the available shrub forage. Radi o- marked el k occurred only
sporadically in the extensively forested "greenslope" of seral |odgepole at the
south end of Firefighter Muntain.

Initial population estimates for Spotted Bear indicate a wintering popul ation
of approximately 600 elk north of the Spotted Bear River. Preferred browse
species are nore abundant than at Firefighter. El k-use indices for random sites
aver agedwel | above those for Firefighter; proposed treatment sites received the
great est usebased on pellet-group densities. Data collection and analysis for
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the Spotted Bear winter range was de-enphasized as Firefighter becane the focus
of enhancement efforts.

Anal ysis of data collected during the advance design phase of the project
indicated that a larger sample of marked animals woul d be needed to adequately
estimate popul ati on | evel s (and hence measure progress against mtigation goals)
in the two winter ranges. A revised goal of >45 marked animals (>25% of the
popul ati on) was calculated for Firefighter Muntain.

A popul ation and vegetation nonitoring plan was devel oped based on the
met hods and results of the advance design phase of the project (Casey and Malta
1990b). Monitoring and evaluation activities for the period 1991-1995 were
described. Population monitoring will include additional trapping and marking,
with doubl e-sanple aerial surveys being used to devel op mark-recapture estimates
and sightability curves. A mnimmof 10 surveys of 60 aninmals, with at |east
one marked animal seenduring the first pass in each survey, was set as the
annual sanpling goal. Approximtely 40-50 pellet-group surveys will be conducted
annual ly to nonitor elk distribution and habitat use relative to enhancenent
sites. These will be located at permanently-marked sites, including random
control sites sanpled during baseline efforts, and at selected treatment sites.
Pellets will also be collected during winter nonths to determne seasonal food
pref erences.

Approxi mately 30 treatment and control sites will be sanpled for vegetation
response on an annual basis using the USFS ECODATA Short Nested M cropl ot met hod.
Addi tional browse transects will be conducted to monitor utilization and vigor
of preferred browse species. In these ways, changes in abundance, density,
domi nance, frequency and current annual production of inportant forage and other
shrub, forb and grass species will be nonitored from pre-treatnent conditions
through the third growi ng season following initial treatment. Cover/forage and
el k habitat effectiveness ratings will also be calculated at the end of the
initial 5-yr evaluation period.

Al proposed nonitoring methods were designed to collect detailed, specific
data relative to the success of enhancenent efforts, at selected treatnent sites
deemed representative of the spectrum of sites selected for treatment. In all
cases, the proposed intensity of sanpling effort should decrease dramatically
following the five-year period covered by this plan. It is our hope that this
effort will result in an efficient, cost-effective set of techniques which can
then be used on a periodic basis to track progress relative to mtigation goals,
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APPENDIX A

Elk trapsites, Firefighter Muntain winter range area.
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APPENDI X B

Spotted Bear winter range area.

Elk trapsites,
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APPENDI X C

. . Firefighter
Locations of pellet-group transects sanpled during 1988 and 1989, J
Mountain winter rancge.
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APPENDI X D

Locations of pellet-group transects sanpl ed during 1988 and 1989, Spotted Bear
range
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APPENDI X E

Location il i i i '
Locat i ané’é. browse utilization transects, 1988 and 1989, Firefighter Muntain
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APPENDI X F

Spotted Bear winter

browse utilization transects, 1988 and 1989,

Locati ons of
range.
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APPENDI X G

Trapping efficiency for traps within the Firefighter Muntain wi nter range area,
NW Mont ana, 1988, 1989, 1990.

TOTAL CAPTS TOTAL MARKD TOTAL ESCAP TOTAL RECAP TOTAL MORT

TRAPSITE TRAP
NI TES ELK DEER ELK DEER ELK DEER ELK DEER ELK DEER

FI REFTR NW 88) 19 50 50 0 0 00 00
FI REFTR NW 89) 17 00 00 00 0 0 00
SPUR ROAD( 88) 14 10 10 00 00 00
SPUR ROAD( 89) 18 2 0 10 10 0 O 00
HH CUT(88) 17 10 00 10 00 00
Rl VERSI DE( 89) 19 0 O 0 0 00 0 0 00
MURRAY( 89) 18 10 00 00 00 10
DEEP CR(89) 18 3 0 20 0 0 10 00
HH MOUNTN( 89) 17 8 0 6 0 0 0 10 10
HH MOUNTN (90) 23 6 O 4 0 2 0 00 00
HH MIN II(90) 20 7 0 50 0 0 20 00
ROAD 896 (20) 21 50 3 0 0 0 10 10
EVERY OVLK(90) 18 2 0 10 0 0 10 00
DUDLEY CR(90) 17 0 0 0 0 0 O 00 00
TENT CR(90) 17 0 0 0 0 0 0 00 00
MURRY CPGD( 90) 14 10 10 00 0 0 00
ELK 15.0VK(90) 14 3 0 3 0 0 O 00 00
TOTALS 301 45 0 32 0 4 0 6 0 30
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APPENDI X H

Elk radio-locations, Jan. 1988 - 15 May 1990, based on trapsite where marKked,
Firefighter Muntain w nter range area.
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APPENDI X H

El k radio-locations, Jan. 1988 - 15 May 1990, based on trapsite where marked,
Firefighter Muntain winter range area. (cont.)

Emery Cr.

Mcinernle Cr.

DEEP CREEK

52




APPENDI X |

Exanpl es of seasonal group density patterns by UTM grid, Firefighter Muntain
proj ect area.

N = 81 Goup locations:

=N
[
N U WO

W NTER 1988/89

53




APPENDI X |

Exampl es of seasonal group density patterns by UTM grid, Firefighter Muntain
project area (continued).

N = 109 Goup |ocations: m 5
g 3-4
i 1-2
SUMMER 1989
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APPENDI X J

Scientific names and species codes for browse species encountered on transects
in the Firefighter and Spotted Bear winter range areas, 1988 and 1989.

Species
Common _Narme Scientific Nane Code
mountai n mapl e Acer plabrum ACGL
Sitka al der glnug uat a . ALSI
servi ceberry Anel anchier alnifolia AMAL
cr eeﬁi ng Oregon-grape Berberis repens BERE
birc 8ppul a BETE
redstem ceanot hus Ceanot hus sanqui neus CESA
evergreen ceanot hus Ceanot hus vel utinus CEVE
redstem dogwood Cornus stolonifera COsT
hawt hor n Crataegus spp. CRAT
ocean- spray Hol odi scus di scol or HOD1
common | uni per Juni uerus communis JUCO
Ut ah honeysuckl e Loni cera utahensis LoUT
Menzi esi a Menzi esi a ferruginea VEFE
Pachi stinma Pachistima nvrsinites PAMY
cherry Prunus _seo. PRUN
currant Ri bes spp. RI BES
Rose Rosa spp. ROSA
t hi nbl eberry Rubusvi fl orus RUSP
willow Salix spp. SALI X
el derberry Sanbucus spp. SAMBU
Canada buffal oberry Sheperdi a canadensi s SHCA
ash Sorbuppul i na SORB
white spirea Spirea betulifolia SPBE
conmon snowberry Symphoricarpus albus SYAL
pacific yew Taxus brevifolia TABR
dwar f huckl eberry Vaccinium caespitosum VACA
bl ue huckl eberry Vacci ni umglobulare VAGL
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APPENDI X K

Trappi ng success for traps within the Firefighter Muntain and Spotted Bear
W nter ranges, NW Mntana.

TRAPSITE TRAP NI TE /ELK TRAP NITE /DEER TN ANI MAL

1988 1989 1990 TOTAL 1988 1989 1990 TOTAL
POLEBARNCRL -- =-- 0.6 0.6 — 2.0 0.4
POLE BARN 2.3 3.0 -- 2.6 4.7 4.5 - 1.6
HH MOUNTAI N - 2.1 3.8 2.9 -~  17.0 23.0 2.9
HH MIN || -- - 2.9 2.9 - 20.0 2.9
BRUSH CR -- 3.0 3.0 3.0 6.0 12.0 3.0
DRY PARKS 3.0 -- - 3.0 12.0 - - 3.0
CROSSOVER 3.5 -- -- 3.5 14. 0 -- 3.5
ROAD 896 4.2 4.2 - 21.0 4.2
ELK ISLND O/K ==  -= 4.7 4.7 -— - 14.0 4.7
HORSE R DGE 6.0 -- - 6.0 1.7 - - 1.3
DEEP CR -- 6.0 - 6.0 18.0  -- 6.0
UPPER TW N(*) -- 7.0 -- 7.0 7.0 - 7.0
FLAT CR -- 7.0 - 7.0 -— 7.0 -- 7.0
FF NORTHVWEST 3.8 17.0 - 7.2 19.0 17.0 -- 7.2
EMERY BAY O)K -- --= 9.0 9.0 - 18.0 9.0
SPUR ROAD 14.0 9.0 --  10.7 14.0 18.0 -- 10.7
MURRY CMVPGD - -7 140 14.0 - 14,0 14.0
HH CUT 17.0  -- - 17.0 17.0  -- - 17.0
DUDLEY CR(*) 17.0 17.0 - 17.0 17.0
TENT CR(*) -~  -= 17.0 17.0 - 17.0 17.0
MURRAY -~ 180 - 18.0 18.0  -- 18.0
RI VERS| DE( *) -~ 19.0 19.0 - 19.0 19.0
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